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Abstract. A system for drought monitoring and medium—long time forecasting in the Tuscany region (central
Italy) is briefly introduced, which is based on ground and satellite data (1 km spatial resolution and 16-day
temporal resolution). It is also shown how information about current conditions and future evoluticn of a
drought event is periodically delivered on the LaMMA Consortium website, in collaboration with the Institute
of Biometeorology (IBIMET-CNR).

1 Introduction 2 The operational chain

With respect to other extreme climatic events, drought isThe operational chain implemented to calculate drought int

a creeping and complex phenomen@illette, 195Q Tan- dices and deliver final products for drought monitoring and
nehill, 1947, characterized by a slow and often long-lasting forecasting in Tuscany is based on semi-automatic procd
evolution: its onset and withdrawal are generallffidult to dures (see Fig. 1).
define (glesias et al.2009); its intensity and extension are
spatially and temporglly extremely vgriable; and the irr.1pacts2_1 The monitoring component
produced on the environment can arise later and persist even
after its end Yicente-Serrano et al2012. As demonstrated The monitoring component is developed by integrating the
by other authors (e.gJayaraman et al1997 Brown et al, state-of-the-art science and technologies and by selecting
2008 Jain et al.2010, a comprehensive framework includ- set of coupled rainfall-based and satellite-derived indices thd
ing a climate-based, satellite-derived monitoring and a seafollow several criteria: (1) types of drought, (2) availability
sonal weather forecast is the most reliable way to identifyand consistency of data, (3) geographical characteristics, (4
drought occurrence and trends and to deliver timely infor-time and spatial variability, (5) main final users. For our oper-
mation for impact reduction. In this study a proactive, inte- ational framework two rainfall-based indices were identified,
grated drought monitoring and seasonal forecasting tool ideing considered more representative than othdrsid et
briefly illustrated; it was implemented for the Tuscany re- al., 2006: the Standardized Precipitation Index (SRN¥)ct
gion (ltaly/central Mediterranean) by the LaMMA Consor- Kee et al, 1993 and the Hective Drought Index (EDI)
tium and the Institute of Biometeorology (IBIMET-CNR), (Byun et al, 1999. The SPI, a robust and reliable index
and aims at filling the temporal gap between the developmenfHeim, 2002 Keyantash and Dracy2003, provides mul-
of a dry period and the response of final users in managindiple timescale drought occurrence and detects its variatio
drought-related emergencies, by delivering maps and inforand duration; the EDI, which is calculated on a daily basis
mation in quasi-real-time. is thus more sensitive to each single rainfall event and track
the influence of precipitation on the recovery from an accu-
mulated deficit. Additionally EDI isfective to spatially rec-
ognize the onset of a drought episodiéofid et al, 2006.
The satellite-derived indices are focused on the vegetatio
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Figure 1. Schematic representation of the drought monitoring and forecasting system components.

performances related to temperature and moisture stress arfdeePasqui et al(2009 for the complete list of predictors).

are based both on the Normalizedigience Vegetation In- The multi-regressive cdicients, computed over the train-

dex (NDVI) and the Land Surface Temperature (LST), elab-ing period, are then used to forecast the expected SPI val-

orated from Terra MODIS (Moderate Resolution Imaging ues according to the last observed values of selected predic-

Spectroradiometer) images to obtain the comprehensive Vegors. The 3-month SPI dates are computed from the daily

etation Health Index (VHI) (1km spatial resolutiord- E-OBS gridded precipitation data set (period from 1950 to

gan 1995 (see Fig. 2). These indices represent an indirec2013) from the ECA&D (European Climate Assessment &

drought responsive way to analyze the phenomenon and af@ataset) project, providing the reference framework for sea-

widely applied due to their capability to describe in more sonal drought evolution outlooks.

detail the spatial characteristics of temporal drought dynam-

ics (Wan et al, 2004. They constitute the core of our mon- 3 product dissemination

itoring system during the growing season (spring and sum-

mer), when problems related to the cloud cover, typical ofindex analysis and final products must be easily delivered to

the northern part of the Mediterranean region, are generallensure the end users usefufeetive and timely information

reduced with respect other periods. for their final needs: the internet is the best way to dissemi-
nate drought monitoring and forecasting alerts. To this aim,

2.2 The seasonal forecast component information is delivered at ffierent time steps:

— During the growing season, vegetation conditions of
the previous 16 days are updated on a specific page
of the Consortium website, with a lag of about 1
week. This is done analyzing the NDVI profiles
and the VHI index [ittpy//www.lamma.rete.toscand.it
siccita-situazione-correnjte

An empirical multi-regressive approach, based on observed
climate indices, is adopted to produce seasonal forecasts for
the 3-month SPI. This component provides an estimate of
the spatial and temporal distribution of climate anomalies
up to 3 months into the future. These seasonal forecasts
follow a physically based empirical approach based on a

multi-regressive methodP@squi et aJ.2009: it estimates Online monthly bulletins  Httpy/issuu.com

the multi-linear relations of a data set of observed oceanic
and atmospheric predictors, on a monthly and 3-monthly ba-
sis, with SPI values with respect to the 1981-2010 train-
ing period. Oceanic and atmospheric predictors, along with
their relative leading time are selected according to the best
correlation with the target SPI values over the target area
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consorziolammg on the other hand, provide a
more detailed description of drought evolution through-
out a joint analysis of satellite- and climate-based
drought indices during the previous 30 days, with focus
on forest types and main tree crops. A forecast of the
SPI index for the next months is also provided.
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fragmented and agriculture is often represented by annual ro-
tating crops.
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